Purpose The aim of this paper is to identify which domains of health-related quality of life (HRQoL) are most important for patients with chronic obstructive pulmonary disease (COPD), from the perspective of healthcare professionals (HCPs). Methods Thirteen Dutch HCPs [six pulmonologists, three pulmonology nurse practitioners, two physiotherapists and two general practitioners; 9 men; mean age 51.0 (SD = 10.6) years; mean years of experience 12.1 (SD = 7.2)] specialized in the field of COPD were recruited. The only inclusion criterion was that the HCP had to have extensive experience in treating COPD patients. The face-to-face interviews took 30-40 min.
Introduction
Chronic obstructive pulmonary disease (COPD) is a major cause of chronic morbidity worldwide, and the fourth leading cause of death in the world; the prevalence and mortality are expected to increase even further in the coming decades [1, 2] . COPD is characterized by dyspnea, chronic cough, sputum production, a decreased exercise performance and reduced physical activity level [3] . COPD cannot be cured; treatments typically focus on reducing the risk factors, managing exacerbations and managing stable COPD [4] .
When the goal of treatment is symptom management, it is recommended that the treatment be tailored to the individual patient and the impact of the symptoms on the patient's health-related quality of life (HRQoL) be monitored [4, 5] . Consequently, there is a growing demand on healthcare professionals (HCPs) to assess and monitor HRQoL and include it in their clinical decision making. This trend has also been documented for other (chronic) diseases, including cancer [6] . In order for treatment to be successful, good patient-HCP interaction is paramount [7] [8] [9] . This is especially true for a treatment setup where HRQoL is one of the main outcome measures. Since HRQoL is highly subjective and typically measured by patient report, it is essential that HCPs elicit this information. HRQoL is a complex construct, thought to consist of many different domains that can be categorized in physical, mental and social health; not all of which may be equally relevant to each patient. This makes it a real challenge for HCPs to come up with the right questions during their consultations in order to assess and monitor HRQoL.
Over the last few decades, over 20 patient reported outcome measures (PROMs) in the form of standardized questionnaires have been developed to facilitate the assessment of HRQoL in COPD patients [10] . Although PROMs hold a lot of promise to help HCPs in assessing HRQoL in a quick and standardized way, picking and choosing from these instruments can be a daunting task. When selecting a questionnaire for a particular application, aspects to consider include domain coverage, test length (e.g., [11, 12] ), psychometric properties (e.g., [13] ) and whether it is generic or disease specific, among other things [14] . Since both generic and disease-specific instruments have desirable properties, several researchers advocate using both types of instruments to assess HRQoL in patients with COPD [15, 16] ; however, HCPs tend to prefer short instruments for use in clinical practice and may therefore not heed these recommendations. Unfortunately, short instruments often fail to provide a sufficiently detailed picture of the most relevant aspects of a patient's HRQoL. In recent years, computerized adaptive testing (CAT) [17] based on item response theory (IRT) [18] has been put forward as a possible solution; it is a digital questionnaire tailored to the individual patient, resulting in each item (question) contributing valuable information, while maintaining comparability across patients. In recent years, a large number of IRT-calibrated item banks covering physical, mental and social health have been developed. This initiative is referred to as Patient-Reported Outcomes Measurement Information System (''PROMIS'') [19] [20] [21] .
Both CATs and short forms have been developed using the item banks. The PROMIS banks are generic and have been calibrated using a large sample from the general population as well as specific patient groups, including COPD. However, no core sets or recommendations are currently available to guide the selection process, nor is it clear whether all domains relevant for COPD are covered by current PRO-MIS item banks.
Expert panels are widely used in PROM development; the reasons for consulting these experts are typically left unmentioned, however. This is interesting, because many authors have stated that patients are the real experts when it comes to their HRQoL and that if patient and HCP should disagree, the view of the patient should be leading (e.g., [22] ). We agree that the patient's view should take center stage, but we also see important reasons for taking the HCP view into account. First, HCPs may be more aware of which domains of HRQoL could benefit from treatment and take this into account when selecting relevant domains. These chances increase if it covers domains that are deemed relevant by HCPs. Finally, HCPs can use their knowledge of COPD patients as a group to complement information put forth by individual patients.
The aim of this paper is to identify which domains of HRQoL are most important for COPD patients, from the HCP patient's perspective. We will do this in two steps: First, HCPs are asked to describe important domains freely; second, they are presented with PROMIS domains and are asked to select those most relevant to them. The HCP is invited to explain the motives behind their choice, providing insight in the way they conceptualize HRQoL.
Methods

Participants
Thirteen HCPs in the field of COPD [9 men; mean age 51.0 (SD = 10.6) years; mean years of experience 12.1 (SD = 7.2)] were recruited throughout the Netherlands. Purposive sampling was used, aimed at maximum obtainable variation with regard to medical profession. Inclusion stopped when saturation was reached. In order to determine the saturation point, we reviewed whether both key HCP characteristics (medical profession) and concepts (main themes/domains) had been adequately sampled [23] . The final group consisted of six pulmonologists, three pulmonology nurse practitioners, two physiotherapists and two general practitioners. Face-to-face interviews (30-40 min) were conducted from July through December 2013. The HCPs all had extensive experience in treating COPD patients. See Table 1 for descriptive characteristics for each HCP.
Interview
The interview was semi-structured (see ''Appendix'' for the interview scheme). The focus was assessing how COPD impacts HRQoL in patients from the HCPs perspective. The interview scheme consisted of two parts: an open question, and a card sorting task. First, HCPs were asked: ''In your opinion, how does COPD affect the patient's quality of life?'' Next, HCPs were presented with 16 PROMIS domains (see Fig. 1 for all 16 domain names) printed on separate cards, along with three randomly chosen example items from each domain (see ''Appendix''). The HCPs were invited to select and rank the five domains that they deemed most relevant to COPD patient. HCPs were asked to think aloud while making this selection and elaborate on their choices. Each interview was recorded and transcribed verbatim. Official Dutch translations of the PROMIS banks were used [24] . In a previous study, we used a similar procedure to establish which domains were most relevant from the patient's perspective [25] .
Ethics
The study was approved by the ethical review board of the University of Twente. All patients gave informed consent.
Data analysis
The interviews were conducted, audio-recorded and transcribed verbatim by a trained interviewer. HCPs' statements were coded by hand and interpreted by a researcher with ample experience in qualitative research (LL). The coding process was supervised by CB and MP. Coding was performed in several steps. The open question and PRO-MIS card sorting task were analyzed separately, yet the same coding procedure was used. Prior to coding, irrelevant interview passages (spontaneous statements that do not concern the research question) were removed. We used two types of coding strategies described in grounded theory research: open and axial coding [26] . When using open coding, the data are broken down into units (events, actions, interactions, emotions) that are assigned conceptual labels, so they can be grouped together into themes. When using axial coding, units are related to themes and subthemes. In our study, this process was facilitated by what we refer to as interpretations of meaningful units (see Tables 2, 3 for examples). Additionally, the overall relevance of the domains was expressed by two numbers: An unweighted count of the number of times a domain was chosen, and a weighted sum where the weights were the ranks assigned to each of the chosen domains by the HCPs.
Results
Open question: ''In your opinion, how does COPD affect the patient's quality of life?'' Table 4 presents the seven main themes that emerged from the analysis of the open question, along with sub-themes.
Below, the three main themes that were referred to most frequently (physical health, social health and coping with COPD-related complaints and restrictions) are briefly discussed; for some themes, HCP quotes are given. All 13 HCPs referred to physical health at least once. Three HCPs believed that there is a moderate to strong relationship between quality of life and severity of COPD (see Table 4 ); they described that the impact on HRQoL is not very strong for GOLD stages I and II, but that HRQoL deteriorates sharply when passing over into stage III and IV. Seven HCPs were of the opinion that the degree to which COPD influences HRQoL is largely dependent on patient characteristics such as personality, and not Social health was the second most frequently occurring main theme; the range of subthemes pertaining to this main theme was rather broad (see Table 4 ). The extent to which patients were able to meet expectations was mentioned most often, together with being part of the active workforce (see Table 4 ). One HCP found that continuing to work negatively affects patients' social lives, due to increased risk of burnout-related complaints, while another HCP stated that leaving or losing a job causes patients to lose a significant part of their social network. The common denominator in all subthemes was that COPD patients seem to have difficulty dealing with the effect their physical decline has on their social life. HCPs stated that patients reported that they feel ashamed of their physical complaints, such as coughing and sputum (see Table 2 ); that they no longer have a real social life because they avoid going out and therefore feel they are no longer a part of society; and that they experience negative responses from others, such as lack of understanding.
Coping with COPD was the third most frequently occurring main theme; HCPs reported that patients differ in their way of coping with COPD. The most frequently heard statements associated with the main theme of coping, revolved around adequate adaption to COPD and personality characteristics. Some HCPs stated that adequate adaptation to COPD is key to coping with COPD. Examples of adequate adaptation were adjustment of physical activity to physical decline, acceptance of physical decline and adjustment of standards and expectations. In the The card sorting method produced results on the relative importance of the PROMIS domains (Fig. 1) . The statements that the HCPs gave when motivating their choice of domains were coded into main themes and subthemes, similar to the analysis of the open question. In Table 5 , all main themes are listed per PROMIS domain. The five most popular PROMIS domains are described in more detail below.
Fatigue was the most frequently chosen domain, followed by physical functioning, emotional support, depression and satisfaction with participation in social roles and activities (Fig. 1) . Weighting the times a domain was chosen using the rank order did not change the results: The same five PROMIS domains emerged in the top five Physical health (22) 13 No or weak relationship between health-related quality of life (HRQoL) and severity of COPD (7) Limitation in physical functioning due to physical complaints (6) Moderate to strong relationship between HRQoL and severity of COPD (3) Episodes of exacerbation are perceived as very detrimental (2) Limitation in physical functioning (2) Vicious circle of reduced activity: decreased lung capacity leads to limitation in activity, which leads to a decline in stamina, which in turn leads to further decrease in physical activity (2) Social health (15) 9 Not being able to meet your own expectations and/or those of the people around you leads to lower HRQoL/Being able to meet your own expectations and/or those of the people around you leads to higher HRQoL (3)
Employment affects HRQoL (3)
Physical complaints can lead to shame (2) Limitation in physical functioning leads to loss of social contact (2) Lack of understanding from social surrounding (2) Psychosocial well-being influences HRQoL (1) Social life is a very important aspect of HRQoL (2) Not being able to fulfill traditional gender roles anymore (1) Coping with COPD-related complaints and restrictions (13) 6 Adequate ability to adapt leads to higher HRQoL/inadequate ability to adapt leads to lower HRQoL (5) Personality characteristics influence the way complaints and limitations are handled most frequently chosen domains, but in a different order (data not shown). Almost all HCPs selected fatigue, their main reason being that it is frequently reported by patients. Some HCPs stated fatigue is the second most common complaint, after dyspnea (see Table 3 ). When explaining their choice for this domain, the majority of HCPs elaborated on the determinants of fatigue, or gave a description of the way fatigue manifests itself in patients with COPD, or did both. Some HCPs argued that factors such as shortness of breath, having a job and tobacco use may play an important role in causing fatigue (see Table 3 ).
Eight HCPs selected the domain physical function; their main reason being the substantial impact it has on patients' lives when they experience a decline in physical function due to their COPD (see Table 3 ). For example, HCPs mentioned that patients may experience difficulties in performing activities of daily living; in some cases, patients postpone or altogether avoid performing certain activities (see Table 3 ). Several HCPs reported that this decline in physical function is difficult to accept or adjust to for a majority of patients, which leads to feelings of anger, depression and loss of autonomy.
Physical functioning has, opens the door to independence for many people. And if it's restricted, severely restricted, […] then people become dependent on others, as a result of which their quality of life decreases. (ID4) Eight HCPs selected the domain emotional support, explaining this choice by focusing on the kind of emotional support patients did or did not receive, the effects of receiving or not receiving this support or both. There were two opposite angles: negative or positive. The majority focused on the negative and stated that patients receive little to no emotional support or that the people around them have little or no understanding of their COPD. HCPs often hear that patients feel left out, misunderstood and neglected. The consequences of a lack of emotional support are social isolation and feelings of loneliness. HCPs who focused on the positive reported that receiving emotional support is very important to patients and could lead, for example, to development of adequate coping skills and eventually improvement in physical functioning.
Eight HCPs selected the domain depression; the main reason being that issues associated with COPD often lead to feelings of depression in patients. HCPs described depression as feelings of sadness and apathy and not feeling comfortable in your own skin. Physical decline, anxiety, social isolation or staying at home in autumn and winter were mentioned as examples of determinants. Other frequently reported comments revolved around recognizing or diagnosing depression. HCPs stated that although many patients suffer from depression, it is not easy to detect due to lack of awareness among doctors and patients alike; establishing the correct diagnosis may be hampered if patients are in denial about their depression.
But in my office, if I suspect it, I will refer them to a specialist, yes. And I think that especially depression in older COPD-patients often goes undetected, although it's very common. Pulmonologists don't always realize that, although it's of great importance in connection with quality of life. (ID6) Seven HCPs selected the domain satisfaction with participation in social roles and activities; they pointed out that there is an important causal pathway involving physical function, social roles and activities and emotions. It should be noted that HCPs found it difficult to distinguish between satisfaction with participation in social roles and activities and ability to participate in social roles and activities. Only one HCP chose both of these domains. The statements the HCP gave, when selecting one of these domains, did not differ between the two domains. If we would look at the preference shown for these two domains combined, it would have come in second place, after fatigue (n = 11). HCPs reported that good physical function is a necessary condition for participation in social roles and activities. Due to physical restrictions, patients often have to give up their hobbies, leading to negative emotions such as sadness and grief. If patients do participate socially, despite their physical restrictions, this is reported to have positive results, such as improved selfesteem and positive mood.
But, for instance, one of my patients likes playing pool. But he does it somewhere where people smoke a lot and he can't stand it. To his great regret, he had to leave his billiards club. He used to go there every afternoon. People who like to go fishing, who can't sit outside anymore because of the cold. For they can't bear the cold, because it causes shortness of breath. Or they can't carry the heavy gear to the waterside. It's small things. People who can't dance anymore in their leisure time, because they start to cough and rasp. (ID11)
Discussion
The aim of this paper was to identify which domains of HRQoL are most important for COPD patients, from the HCP patient's perspective. Physical health emerged as the most important domain from the spontaneous statements that HCPs made, closely followed by social health and coping with COPD-related complaints and restrictions. The most frequently selected PROMIS domains were fatigue, physical function, emotional support and depression. If the related domains satisfaction with participation in social roles and activities and ability to participate in social roles and activities were to be combined, it would come in second place after fatigue.
In a recent study [25] , we proposed a framework outlining a series of steps that could be taken to develop a multidimensional CAT to measure HRQoL in patients with COPD. The first step entails targeting relevant domains and subdomains, using interviews with patients and HCPs, literature and existing HRQoL models as input. Our approach shows some methodological similarities to the approach used by Victorson et al. [27] in developing a conceptual model of the experience of dyspnea in COPD. Like Victorson et al., we emphasize the importance of combining theoretical knowledge with patient perspective and expert opinion. The differences lie in how we elicit this expert opinion and how it is used. Victorson et al. invited experts to provide assistance with the coding procedure and to ''review concepts for their relevance and fit to the clinical setting of COPD.'' We, on the other hand, conducted two highly similar rounds of interviews with both patients and HCPs in parallel, since we wanted to be able to pinpoint exactly for which domains the agreement and differences in opinion occur.
We recently showed that the most relevant (sub) domains of HRQoL for patients with COPD were as follows: physical health (PROMIS domains fatigue, physical function), social health (PROMIS domains instrumental support, ability to participate in social roles and activities, companionship and emotional support) and coping with COPD (open question) [24] . When comparing these outcomes to the ones in this study, there is a high degree of overlap. This is a somewhat surprising result, since other researchers that included both patient and HCP perspective in their research pertaining to chronic diseases have reported marked discrepancies in the two perspectives [28] [29] [30] . There was one clear exception to this high agreement between patients and HCPs: depression. It was expected that both patients and HCPs would select depression, since the prevalence of depression or the level of depressive symptoms is reported to be much higher in patients with COPD than in the general population [31] [32] [33] [34] . Although more than half of the HCPs chose this domain, none of the patients did. HCPs did indicate that it is hard for patients to talk about depression. It should be noted that although depression was not explicitly chosen, depressive feelings were mentioned by some patients in relation to other domains or themes, such as fatigue, autonomy and acute exacerbations. We speculated that patients may have felt a bit daunted when confronted with the word depression directly. We therefore encourage clinicians and researchers to continue asking about and investigating depressive symptoms in COPD. Another interesting contrast emerged with respect to Instrumental Support: Only three HCPs chose this domain, where approximately half of the interviewed patients did. This indicates that a lot of HCPs may possibly overlook an important aspect of HRQoL for COPD patients. Interestingly, the three HCPs that did select Instrumental Support all had a different medical profession; thus, we cannot simply attribute this finding to HCPs with specific professions not paying attention to this aspect of HRQoL. Based on our results, we encourage clinicians and researchers to include instrumental support in their assessment of COPD patients.
While patients predominantly described domains related to social health in positive terms (important relationships they had, and help that they received), HCPs focused more on the negative aspects (what patients had to do without, how little their social environment understood of their illness, how alone the patients felt). In a study about definitions of QoL in cardiac out-patients, Woodend et al. [30] also found that patients chose to focus on positive aspects of life when compared to HCPs. They concluded that quality of life measures ''…developed from the perspective of primary caregivers are probably invalid and (…) should therefore be developed from a patient perspective.'' We prefer a different approach. We view the two angles (patients and HCPs) as being complementary. Focusing mostly on the positive things may be a functional coping mechanism for patients. When they speak to a HCP, patients may be more inclined to report problems. As a result, HCPs may not get the full story and thus have a onesided picture. On the other hand, when talking to an interviewer, patients may be more inclined to provide socially desirable answers.
Almost half of the HCPs indicated that they felt it was almost impossible to choose domains of HRQoL that were relevant to all COPD patients, irrespective of their disease severity (GOLD stage). They would have preferred to choose one set of domains for GOLD I/II (mild-moderate severity), and another set for GOLD III/IV (severe-very severe). Since so many HCPs indicated that this may be of importance, we looked at group differences in the patient data (data not shown). We found that GOLD III/IV patients focused more on psychological and social effects of their COPD-related impairment, whereas GOLD I/II patients focused more on physical functioning and symptoms. It may be that patients in an early stage of COPD have yet to come to terms with the symptoms they are experiencing. Patients in later stages may have found ways to adapt their lives to the illness, which is accompanied by a sense of loss and impairment when they compare their current lives to what they used to be. The difference between these two subgroups was large enough to warrant further research.
Several HCPs indicated that it was sometimes difficult to choose among PROMIS domains since some were very similar, especially the sleep-related domains; social isolation versus emotional support; and satisfaction with participation in social roles and activities and ability to participate in social roles and activities. This slightly obfuscates our frequency findings (Fig. 1) , where the two domains now come in fifth and seventh place, respectively. Were they to be combined, they would be in second place. Four HCPs indicated that they were not satisfied with the coverage of the concept of HRQoL (with respect to COPD) by the 16 PROMIS domains. They missed certain domains, including dyspnea, embarrassment, purpose in life, sexuality and palliative care.
Conclusion
Combining patient and HCP perspective, we propose the following set of PROMIS domains for assessing HRQoL in COPD:
• Fatigue • Physical function • Satisfaction with/ability to participate in social roles and activities
The results of our research may be used to select PROMIS domains to measure HRQoL in patients with COPD, as well as to inform instrument development. We are currently developing a computerized adaptive test to measure HRQoL in patients with COPD [25] . We will combine three of the above-mentioned PROMIS domains with a disease-specific module that covers other important topics that emerged in the interviews with patients and HCPs, including coping with COPD, dyspnea and autonomy. Combining PROMIS domains with a COPD-specific module will facilitate comparisons with other disease groups and the general population while at the same timing eliciting important COPD-attributed information (see [35] 
Introduction
Introducing myself
My name is Jurrie Eijhuisen. I am a private practice physiotherapist. While working as a physiotherapist I study psychology. After completing my bachelor's degree, I entered a master's degree in health psychology at the University of Twente, in Enschede. Currently, I am writing my master's thesis on quality of life in COPD patients from the health professional's point of view.
Subject
There are all kinds of different questionnaires in existence to assess quality of life in patients with chronic diseases. All these questions can be subdivided into different domains. My research aims to assess, by means of interviews, which of these domains are the most relevant in connection to COPD, according to health professionals. This research study contributes to the development of a computer adaptive test (CAT) which may replace existing paper-and-pencil tests.
Processing data
The interviews will be analyzed and recorded in a report, ensuring anonymity and confidentiality. Possibly, the report will be published as well.
Confidentiality
The research results will be used for scientific purposes only. Your personal information will not be identifiable.
Duration
The interview will take 20-30 minutes
Audio recording
During the interview I will take notes. In addition, I would like to audio record the interview, as it will improve the accuracy of my report. Please, be assured that the audio recordings will be deleted when the research has been completed.
Do you object to the use of an audio recorder during the interview? YES/NO Any questions or remarks at this stage?
Before we start, I would like to ask you to carefully read this consent form. I want to be certain that you are well informed of the research study. I want to stress that it is not a contract, and that you may withdraw from the study at any time, without giving reasons. By signing this form, you indicate that you have read the aforementioned information and that you agree to the conditions.
-Present consent form-
Central focus
We shall now start the interview. Remember that there are no right or wrong answers. It is about your personal experience and your personal opinion.
-Start audio recording I will put down sixteen cards in front of you. On these cards, sixteen domains of quality of life are described, each accompanied by a few examples. I would like you to choose five domains of quality of life which, in your view, are the most affected in COPD patients. Try to focus on the general contents of each domain -let the respondent select five cardsYou indicate that the following five domains are the most affected by COPD:
-read the texts on the five cards aloudCarefully study these cards again. Arrange the cards from least important to most important.
-let the respondent arrange the five cardsThe way you have arranged the cards indicates that you consider the following domains as the most relevant in connection with COPD:
1. 2. 3. 4.
5.
-Per domain-:
Can you indicate why this domain is important in connection with COPD? -When you are using instruments to measure quality of life in COPD patients, do you have a preference for 1 overall score or for specific domain scores? -Can you indicate why you prefer 1 overall score / specific domain scores?
In a previous research study, the same questions were put to COPD patients. They did not all give the same answers. However, the study showed clear preferences in COPD patients.
The four domains the most frequently selected by COPD patients were:
-show cards with the domains concerned-'ability to participate in social roles and activities' 'instrumental support' 'fatigue' 'physical functioning' -stop audio recording-
